45
Our results showed that variable ratios of radiosilver/radiocesium occurred in the 46 macrobenthos, macroalgae and sediment samples. However, the biofilm samples displayed 47 high radiocesium contamination but did not show radiosilver contamination. Bq/liter to less than 100 Bq/liter within a 2-month period, whereas the 137 Cs found in the 70 ocean sediments was continuously observed over this period at levels between 100 Bq/dry kg 71 and 1000 Bq/dry kg until at least September 2012 [1] . This disproportional distribution of 72 radioisotopes was also observed in marine fish by Wada et 
115
Sediment core samples were collected at Area 2 using a piston corer prototype. The "core 116 sampler" was composed of a 4.5 cm diameter/28 cm height cylinder and inscribed piston.
117
Core samples were collected during a separate dive in weeks 6 (core sample 1) and 7 (core 118 samples 2 -4). 
126
In the laboratory, the samples were dried at 105°C overnight except for the filters, water 127 and sediment core samples. The dried samples were crushed by a food mill and settled into a 128 9 U8 container, and the weight and height were measured in the container. In the case of 129 biofilms, half of the samples was dried as mentioned above and the other half was captured 130 on 0.2 µm pore size membrane filters and stored at -20°C for ribosomal RNA gene analysis.
131
The water samples were dried by boiling. The remaining salts were settled into a U8 132 container, and the weight and height were measured in the container. 
166
To quantitatively analyze the content of 37 elements ( 7 Li, 9 Be, 23 Na, 24 
276
In Figure 1 , the distribution of radioactivity along the sediment column is shown. Both In the macrobenthos and macroalgae samples, we also detected radiosilver and radiocesium.
295
However, the ratio between 110m Ag and 137 Cs varied among the samples.
296
As shown in Figure 2a and Additional file 2: Supplementary Table 2, macroalgae contained 297 a relatively low ratio of radiosilver relative to radiocesium. The ratio between 110m Ag and 298 137 Cs averaged 0.06 to 0.07 among brown, red and calcareous algae (Fig. 2a) ; nevertheless, it 299 varied among individuals (Fig. 2b) . Except for green algae, the ratio of 110m Ag/ 137 Cs of 300 macroalgae was approximately 10-fold larger than that of the surrounding sediments. Green 
315
Radioactivity is expressed as Bq/kg of the dry weight of the samples (Bq/kg dry biomass).
316
The arrowhead indicates the relatively high concentration of radiosilver found in the sponge 317 samples (i.e., the main body).
319
As shown in Figures 3a and 3b (Fig. 3a) . reported in this species [18] . Our hypothesis is that a metal binding factor within the
341
Halocynthia roretzi blood system with a low specificity for vanadium is able to promote 23 110m Ag accumulation. Although our hypothesis is based on indirect evidence, it is partially 343 supported by the observation that the Halocynthia roretzi body (including the blood system) 344 showed a larger amount of radiosilver than was found in the shell, which can contain 345 radiosilver because of attached organisms on the surface of the shell. 
351
The sea urchin (Anthocidaris crassispina) samples and the majority of the sponge samples 352 (Cliona chilensis) presented ratios of radiosilver/radiocesium that were lower relative to that 353 of the other macrobenthos (Fig. 3a, b) . Nevertheless, the feeding pattern of sea urchins and 354 sea snails are similar because they are both deposit feeders, and the feeding patterns of 355 sponges, oysters and Ascidians are also similar because they are all filter feeders.
356
Interestingly, 4 of the 16 specimens of sponge presented remarkably high 357 radiosilver/radiocesium ratios of approximately 0.5 (Fig. 3b, arrowheads 
367
acuta. In our study, four specimens of sponge incorporated relatively high ratios of 368 radiosilver relative to radiocesium ( Fig. 3b arrowhead) ; therefore, we regarded these 369 sponges as a "silver accumulator" species.
370
Thus, macroalgae and macrobenthic species present varying capacities to incorporate and 371 retain radioisotopes based on their biological features. In addition, the 372 radiosilver/radiocesium ratios of these organisms are higher than those in the sediment.
373
Although we detected both radiocesium and radiosilver from almost all biological samples in 374 25 this research, an interesting exception was observed because radiosilver was not detected in 375 any of the biofilm samples, including biofilms collected from Area 2 (weeks 2, 8 and 9) (Table   376 2). This result suggested that microbes that compose biofilms specifically accumulate and 377 retain radiocesium but not radiosilver, even when the surface of nearby sediments contains 378 both radioisotopes. 
388
Quantified element data were combined with radioactivity data for radiocesium and utilized 389 for the statistical analysis. Ribosomal RNA genes were sequenced and used to construct a 390 dataset for the statistical analysis.
391
A HCA from the dataset of elements and radiocesium (Fig. 4) Table 4 and 5). Indeed, the HCA heat map of the microbial consortia showed that the PC1 435 negative -PC2 negative-directed microbes mainly appeared in the week 1 column (Fig. 6 436 blue dots). The same tendency was observed with the Lanth cluster microbes ( 
444
The heatmap chart has been sorted by the HCA for both axes (OTU axis and sample axis). Table 6 ).
457
The function of these microorganisms is poorly understood. However, Alpha-and Row direcCon scaled and centered relaCve abundance
